In Pakistan and especially in the Province Khyber Pakhtunkhwa, less attention has been given to the research of fodder and forages, it is therefore animals are generally underfed and under nourished which results in their poor performance. An experiment entitled "effect of different nitrogen levels and cutting stages on crude protein, crude fiber, dry matter and green fodder yield of oat (Avena sativa L.)" was conducted at Agriculture Research Institute Tarnab, under the semi-arid condition of Peshawar valley to investigate an optimum nitrogen level and a proper cutting stage of oat that gives best results in terms of quality and quantity. The experiment was conducted by using factorial split plot randomized complete block design (RCBD) replicated four times. The nitrogen levels (N1 = 30, N2 = 60, N3 = 90 and N4 = 120 kg ha -1 respectively) were assigned to main plots while oat cutting stages i.e (booting and 50 % heading stage) were allocated to sub plot. Maximum crude protein (9.53%), crude fiber (39.27%) and dry matter (21.9%) were obtained with application of N@120 kg ha -1 while higher (39.16 t ha -1 ) green fodder yield was recorded in plots received N@ 90 kg ha -1 . Cutting at pre booting stage resulted in highest crude protein (8.42%) while it gave lowest crude fiber (35.22%) and green fodder yield (31.25 t ha -1 ) whereas cutting at 50% heading stage yielded minimum crude protein (7.00%) and higher crude fiber (38.23%) and green fodder yield (39.50 t ha -1 ). Results revealed that nitrogen should be applied @ 90 kg ha -1 and cutting should be taken at pre booting stage of fodder oat to get optimum outcome in term of quality and quantity in the study area.
Introduction
Fodder crops have great importance in livestock because of the fact that the ample, nutritious regular fodder availability is a basic requirement for livestock production to cope up with the demand of milk, meat and its other byproducts for human consumption. Animals in Pakistan are generally undernourished, which adversely affect the production of livestock [1] .
Oat (Avena sativa L.) locally known as jodar, belongs to the family poaceae. Oat is one of the most important fodder crops grown in rabi season throughout Pakistan both under irrigated and barani conditions. Temperate and cool sub-tropical conditions are pleasant for its growth and development [2] . It is a fast growing, palatable, succulent and nutritious fodder crop. It provides excellent nutrition when fed in combination with legumes, like berseem, lucerne or alfalfa, shaftal and pea or vetch [3] . Oat is mostly fed as green fodder to animals while the surplus quantity is converted into silage or hay for use during the green fodder shortage periods. It is a favorite feed of all animals and its straw is soft and better to wheat and barley. It is high in TDN, protein, fat, vitamin B1 and minerals as phosphorus and iron [4] . One of several reasons for lower yield of fodder is low fertility status of most cultivated soils; especially nitrogen is deficient in the cultivated soils of the world [5] . To improve the yield and quality of fodder crops is to determine their fertilizer requirements. The management of plant nutrition not only enhances the fodder production but also improves the quality of fodder [6] . Nitrogen plays a very important role in raising the nutritive level of the fodders. Nitrogen is a major component of amino acids, the building blocks of proteins. Increasing in dose of nitrogen to plant enhance the protein level up to some extant, but nitrogen application to crop beyond a certain limits cannot benefice the crops [7] . The protein and fiber contents in the fodder and forages are not constant, but assorted according to stage of cut and fertilizer application [8] . Meager digestibility and poorer intake are usually linked with high fiber content and low protein content. As the crops get mature, dry matter and cell wall constituents raise and protein contents drop [9] . Realizing the fact that Pakistan and especially Khyber Pakhtunkhwa region is lacking of green fodder for its animals both in term of quantity and quality-and keeping in view the above facts an experiment entitled effect of different nitrogen levels and cutting stages on crude protein, crude fiber, dry matter and green fodder yield of oat (Avena sativa L.) was designed to investigate the optimum level of nitrogen and best cutting stage harness a reasonable nutritive green fodder for the animals. 
Materials and methods

Experimental treatments and design
The experiment was carried out with factorial randomized complete block design with split plot arrangements. Broadcast sowing method was used in each plot of size 15 m 2 . Nitrogen was used as urea and all its levels i.e N1 = 30 kg ha -1 , N2 = 60 kg ha -1 , N3 = 90 kg ha -1 and N4 = 120 kg ha -1 were assigned to main plots while oat cutting stages i.e at booting stage and at 50% heading stage were given to subplot. Nitrogen levels were applied to the crop in second irrigation and all other agronomic practices were kept standard for all the treatments. Data recording procedure Crude protein % To 1.0-g of oven dried plant material 30 ml of concentrated H2SO4 and 5 g digestion mixture [K2SO4 : CuSO4 : FeSO4 (20:2:1)] was added and material was digested in the digestion chamber at 400 °C for 2-3 hours. The digested mixture was then cooled down and dilution was made with the help of distilled water in 250 ml volumetric flask. 10 ml of diluted sample was taken from this dilution. Distillation was done in Kjeldahl apparatus and nitrogen evolved as ammonia was collected in a receiver containing 2 % boric acid solution and it was then titrated against standard 0.1 N H2SO4 till golden yellow color appeared and then the volume of acid use was recorded. The reading was multiplied by 5.83 to get crude protein percentage.
Crude fiber % Took 1.0 g of oven dried plant material in 250 ml beaker, added 1.25 % H2SO4 and distilled water and made the volume upto 200 ml. Then it was placed on flame for 30 minutes, filtered and washed. Again added 1.25 % NaOH and distilled water and made volume up to 200 ml. Heated for 30 minutes and residues were washed and filtered again. The residues were put in a pre-weighed crucible and it was placed in an oven at 105 °C for drying for 24 hours. After recording the dry weight (W1) the samples were placed in muffle furnace at 600 °C till grey or white ash was obtained. Then cooled it and the weight of ash (W2) was recorded and the crude fiber % was calculated using the following formula Crude fiber (%) = W1 -W2 (g) x 100
Sample weight Dry matter (%) To discover dry matter determination, aluminum containers were oven dried and its weight was recorded through electric balance. Then 10 g of plant sample was weighed in each container and placed it in oven at 105 °C till constant weight was attained. Dry matter percentage was calculated by the following formula Dry Matter (%) = Weight of dry sample (g) x 100
Weight of green sample (g) Quality parameters like crude protein %, crude fiber %, and dry matter % were determined by using the methods recommended by AOAC, (1990) [10].
Green fodder yield (t ha -1 )
All the plots in each replication were harvested and tied into bundles and these bundles were weighed separately with spring balance to determine the total biomass per plot and then yield was converted on hectare basis in tones. The recorded data was statistically analyzed according to Steel Crude fiber % The data presented in Table 3 , revealed that crude fiber percentage of the oat is gradually increased with increase of nitrogen level. Minimum (34.320%) crude fiber was obtained with the lowest level of N=30 kg ha -1 while maximum crude fiber (39.275%) was observed with the highest level of N=120 kg ha -1 . These results are parallel with the discovery of Iqbal et al. [2] . This may be due to the fact that nitrogen plays a vital role in enhancing the vegetative growth and cellulose content of the crop. As for as cutting stage is concern, pre booting stage resulted the lowest (35.822%) crude fiber than that at 50% heading stage (38.236%). This might be due to the maturity of crop, as the crop attaining the maturity the fiber content also increases due to the increase of cellulose content and dry matter. 
Dry matter (%)
Both nitrogen levels and cutting stages had significantly affected the dry mater % as exposed in Table 4 
Green fodder yield (t ha -1 )
Green fodder yield (t ha -1 ) had significantly affected by various nitrogen levels and different cutting stages as denoted in Table  5 . The data showed that increase in nitrogen level up to a certain level increase the green fodder yield and beyond that limit application of nitrogen did not benefit the crop in term of green fodder yield. As we see from the tabulated data below, highest fodder yield (39.166 t ha -1 ) was attained with the application of nitrogen @ 90 kg ha 
Conclusion and recommendation
It is concluded from this experiment that under the semi-arid condition of Peshawar valley nitrogen should be applied @ 90 kg ha -1 to oat and it should be cut at pre booting stage to get a quality fodder for animals. It was also noted during the study that subsequent cut was achieved in short time after cutting oat for fodder at pre booting stage which further contributed in fodder yield than cutting at 50% heading stage. 
